Novel missense mutation of uromodulin in mice causes renal dysfunction with alterations in urea handling, energy, and bone metabolism.
Uromodulin-associated kidney disease is a heritable renal disease in humans caused by mutations in the uromodulin (UMOD) gene. The pathogenesis of the disease is mostly unknown. In this study, we describe a novel chemically induced mutant mouse line termed Umod(A227T) exhibiting impaired renal function. The A227T amino acid exchange may impair uromodulin trafficking, leading to dysfunction of thick ascending limb cells of Henle's loop of the kidney. As a consequence, homozygous mutant mice display azotemia, impaired urine concentration ability, reduced fractional excretion of uric acid, and a selective defect in concentrating urea. Osteopenia in mutant mice is presumably a result of chronic hypercalciuria. In addition, body composition, lipid, and energy metabolism are indirectly affected in heterozygous and homozygous mutant Umod(A227T) mice, manifesting in reduced body weight, fat mass, and metabolic rate as well as reduced blood cholesterol, triglycerides, and nonesterified fatty acids. In conclusion, Umod(A227T) might act as a gain-of-toxic-function mutation. Therefore, the Umod(A227T) mouse line provides novel insights into consequences of disturbed uromodulin excretion regarding renal dysfunction as well as bone, energy, and lipid metabolism.